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DETAILED ACTION 
Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-14, 1 7, and 20-27, drawn to a semiconductor device, classified in class 
257, subclass 79. 

II. Claims 1 5- 1 6, 1 8- 1 9, and 28-32, drawn to a method of manufacturing the device, 
classified in class 438, subclass 22. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions Group I and Group II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the process as 
claimed can be used to make other and materially different product or (2) that the product as 
claimed can be made by another and materially different process (MPEP § 806.05(f)). In the 
instant case, instead of forming the light-emitting structure on the buffer layer and partially 
removing the light-emitting structure, it would be possible to form the light-emitting structure 
a handle substrate, removing the handle substrate, and then grow the rest of the layers. 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 

purposes as indicated is proper. 

During a telephone conversation with Edward Weller on 7/8/02 a provisional election 
made without traverse to prosecute the invention of Group I, claims 1-14, 17, and 20-27. 



on 



was : 
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Affirmation of this election must be made by applicant in replying to this Office action. 
Claim 15- 16, 18-19, and 28-32 withdrawn from further consideration by the examiner, 37 
CFR 1 .142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1 .48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 26 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

• In claim 26, there is at least one light-emitting element and since there could be 
just one, it is not understood how different wavelengths could be emitted. 
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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-2, and 9-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Schetzina(US 5,351,255). 

With regard to claim 1, Schetzina discloses a semiconductor light-emitting device (col. 9, 

line 9 to col. 24, line 8 and fig. 26) comprising: 

• A substrate 103; 

• A reflective layer 1 3 which is formed on the substrate, contains a metal, and 
reflects light (col. 19, lines 4-6); 

A light-emitting layer 101 formed on the reflective layer to emit light; 
A transparent electrode 102 formed the light-emitting layer. 
With regard to claim 2, Schetzina discloses the light-emitting layer 101 has a double- 
heterostructure 1 1 in which an active layer 101 is sandwiched between first and second cladding 

layers 16 and 17 (fig. 26e). 

With regard to claim 9, Schetzina discloses the transparent electrode 102 is formed of 

ITO(col. 18, lines 44-45). 

With regard to claim 10, Schetzina discloses the substrate contains a metal (col. 19, lines 

9-11). 
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With regard to claim 11, Schetzina discloses the first and second cladding layers 16 and 
17 are set bandgap larger than a bandgap of the active layer 101 (fig. 16a and 17). 

With regard to claim 12, Schetzina discloses the active layer 101 could be single or 
multiple quantum well structure including a well layer and a barrier layer (col. 18, lines 32-38 
and fig. 16a-p). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3-8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schetzina (US 5,351,255) in view of Biing-Jye et al. (US 6,169,294). 

With regard to claims 3 and 4, Schetzina discloses a semiconductor light-emitting device 
further comprising: 

• An electrode 1 05 of one conductivity type between a surface of the substrate 1 03 
and the reflective layer 13; 

• A contact layer 1 8 of the one conductivity type between the reflective layer 1 3 
and the light-emitting layer 101; 

• Schetzina does not disclose a contact layer of an opposite conductivity type 
between the light-emitting layer 101 and the transparent electrode 102. However, 
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Biing-Jye et al. disclose a light-emitting device having an n-GaN contact layer 

between the light-emitting layer and the n-type electrode (fig. 3). Biing-Jye et al. 

teach this layer serves as a nucleation layer (Biing-Jye col. 1, lines 32-33). 

Therefore, it would have been obvious to one with ordinary skill in the art to 

provide a contact layer in order to have a nucleation layer. 
With regard to claim 5, Schetzina modified by Biing-Jye et al. disclose an n-GaN ohmic 
contact layer in claim 4 above and an n-GaN layer sandwiched between the n-GaN ohmic 
contact layer and the n-AlGaN cladding layer (fig. 3). Biing-Jye et al. do not disclose the n-GaN 
layer has a middle bandgap of the n-GaN ohmic contact layer and the cladding layer. However, 
the n-GaN layer provides at the same location and it must serve the same purpose. 

With regard to claim 6, Schetzina discloses a Group II-VI light-emitting structure and 
Schetzina also discloses the structure could be made of Group III-V compound (col. 22, lines 26- 
33). Biing-Jye et al. disclose a similar light-emitting structure constructed by GaN Group III-V 
compound. Therefore, it would have been obvious to one with ordinary skill in the art to 
construct a light-emitting structure of GaP Group III-V compound including the InGaP or 
InAlGaP. 

With regard to claim 7, Schetzina discloses an intermediate layer 106 between the 
electrode 104 and the reflective layer 13 (fig. 26e). 

With regard to claim 8, Schetzina discloses the ohmic electrode 13 could be made of 
ITO, which is a transparent electrode (col. 12, lines 43-50). Schetzina also discloses a metal 
electrode 104, which is a metal layer (col. 19, lines 6-7). Therefore, the metal electrode 104 is 
reflective and two layers together is a two-layered reflective electrode. 
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With regard to claim 13, Schetzina modified by Biing-Jye et al. disclose the light- 
emitting device comprising: 

• A transparent ZnSe semiconductor substrate 1 5 ; 

• A light-emitting layer 101; 

• Schetzina does not disclose a buffer layer that is lattice matched formed on the 
substrate. However, forming a buffer layer on the substrate is common in the art 
such as Biing-Jye et al. (Biing-Jye fig. 2a). Therefore, it is obvious to have a 
buffer layer on the substrate. 

• Schetzina modified by Biing-Jye et al. disclose a first electrode formed on the 
buffer layer (Biing-Jye fig. 2a). 

• Schetzina modified by Biing-Jye et al. disclose a second light-reflecting electrode 
formed on the light-emitting layer (Biing-Jye fig. 2a). 

Claims 14 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schetzina (US 5,351,255) in view of Takeuchi et al. (US 5,225,692). 

With regard to claim 14, Schetzina discloses a semiconductor device comprising: 

• A semiconductor substrate 1 5 (fig. 26a); 

• A light-emitting layer formed on the semiconductor substrate 1 5 ; 

• First and second electrodes formed on the same plane (fig. 26a), but Schetzina do 
not disclose the semiconductor substrate 15 has a light extraction window so as to 
pass light emitted by the light-emitting layer. However, it is common in the art to 
have a window on the substrate to minimize the light absorption by the substrate. 
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Example of such device is shown by Takeuchi et al. (Takeuchi fig. 4). Therefore, 
it would have been obvious to one with ordinary skill in the art to have a window 
on the substrate so as to pass light emitted by the light-emitting layer. Doing so 
could cut down the light absorbed by the substrate. 
With regard to claim 25, in addition to limitation disclosed in claim 1-2 above, Schetzina 
also discloses: 

• Schetzina does not disclose the substrate has a rounded edge. However, Schetzina, 
modified by Takeuchi et al. in claim 14 above, disclose the LED having a window 
10a, which has a rounded edge (Takeuchi fig. 4). 



Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schetzina (US 
5,351,255) modified by Biing-Jye et al. (US 6,169,294) as applied to claim 3 above, and further 
in view of Takahashi et al. (US 5,360,762). 

With regard to claim 17, in addition to the limitation disclosed in claims 1-14 above, 
Schetzina modified by Biing-Jye et al. also disclose: 

• Schetzina modified by Biing-Jye et al. discloses a contact layer formed on the 
double-heterostructure, but do not disclose a recessed surface on the contact layer. 
However, Takahashi et al. disclose a light-emitting device having a groove 
(recess) formed in the double-heterostructure and the cap (contact) layer 42 forms 
a recess (Takahashi fig. 6d). Takahashi et al. teach the recess can reduce the 
optical absorption loss and have a low threshold current. Therefore, it would have 
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been obvious to one with ordinary skill in the art to have a recess in the 
heterostructure in order to reduce the optical absorption loss and have a low 
threshold current. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schetzina (US 
5,351,255) in view of Bour et al. (US 5,977,612). 

With regard to claim 20, Schetzina does not disclose the shape of the light-emitting 
device is a polygonal prism having at least five comers or a circular cylinder. However, Bour et 
al. disclose a cylindrical LED on a hexagonal crystallite structure 200 (Bour fig. 2b). Bour et al. 
teach the conventional LED structures require a separation between LED structures (Bour col. 2, 
lines 1-4), but an array of crystallites could be formed in a single substrate (Bour col. 3, lines 1- 
15) by taking advantage of the natural lattice structure of III-V compound (Bour col. 2, line 48- 
60). Therefore, it would have been obvious to one with ordinary skill in the art to have a 
hexagonal or cylindrical light-emitting structure in order to form a high-density integrated 
device. 

Claims 21-23 and 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schetzina (US 5,351,255) in view of Suzuki et al. (US 5,253,264). 

With regard to claims 21 and 22, Schetzina does not disclose a photonic crystal layer on 
at least one surface of the light-emitting layer. However, Suzuki et al. disclose an integrated LEE 
device having a diffraction grating formed on the uppermost InGaAsP layer 3b of the multiple 
quantum well (Suzuki col. 15, lines 34-39 and fig. 4). Suzuki et al. teach the LED device would 
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integrate wiA ote optical semiconductor device ,o form a photonic integrated circuit (Suzuki 
col. 14. line 66 to col. 15, line 10). Therefore, it would have been obvious to one xvith ordinary 
skill in the art to include the diffraction grating in the photonic crystal layer 3b in order to form 
an integrated optical semiconductor device. Suzuki e. al. do not disclose which direction the 
diffraction grating is formed. However, one with ordinary skill in the art could form the photonic 
element in same direction of the light-emitting layer or opposite direction. 

With regard to claim 23, Schetzina does not disclose a photonic crystal layer is formed on 
the light-emitting layer and a d^ugh dislocation exists on a light extraction surface in a vertical 

direction to pass Ugh. emitted by the Ught-emitUng layer. However. Suzuki et al. disclose a 

dislocation occurred near the side surface of the active layer 4 (Suzuki col. 2. lines 51-60). 

•nterefore. it is obvious to form fte diflractive grating in the dislocation defect of tire active 

layer. 

With regard to claims 26 and 27, in addition to limitation disclosed in claim 1-2 and 21- 

23 above, Schetzina also discloses: 

• Schetzina modified by Suzuki et al. disclose at least one light-emitting layer 
formed on each of the two surface of the diffraction grating (Suzuki col. 23, lines 
18-40 and fig. 14 and 15). The wavelength is 1.52-1.57 ^m (Suzuki col. 23, lines 
54-65). 

• Schetzina modified by Suzuki et al. disclose a Bragg reflective layer could be 
formed (Suzuki col. 14, lines 56-65). 



Application/Control Number: 09/603, 1 1 8 ^^9® ^ 

Art Unit: 2814 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schetzina (US 
5,351,255) in view of Paoli et al. (US 5,138,625). 

With regard to claim 24, in addition to limitation disclosed in claim 1-2, 14, and 17 

above, Schetzina also discloses: 

• Schetzina does not disclose an interface of the contact layer in contact with the 
first cladding layer is corrugated to have a gradient index and light emitted by the 
light-emitting layer is reflected by the interface. However, Paoli et al. disclose a 
LED having a corrugated interface between the contact layer 300 and cladding 
layer 296 (Paoli col. 12, lines 7-41 and fig. 12). Paoli et al. teach the V-groove of 
the corrugated interface polarizes the light beam parallel to the plane of incidence 
(Paoli col. 6, lines 1-9 and col. 12, lines 1-18). Therefore, it would have been 
obvious to one with ordinary skill in the art to provide a corrugated interface 
between the contact layer and cladding layer. Doing so would control the 
polarization of the light emission.4 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wai-Sing Louie whose telephone number is (703) 305-0474. 
The examiner can normally be reached on 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703) 306-2794. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 




DouglaKA. Wille 
Patent Examiner 



wsl 
July T5, 2002 



